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C O N T E N T S On the Cover
Before Katie Stubblefield
had a face transplant, she
posed for this portrait. It
shows her severely injured
face— but photogra-
pher Maggie Steber also
wanted to capture "her
inner beauty and her pride
and determination.〃
MAGGIE STEBER

P R O O F E M B A R K E X P L O R E

17
THE BIG IDEA

Bacteria Strike Back
Antibiotic resistance
is on the rise, thanks to
an evolutionary trick.
BY DAVID QUAMMEN 26DATA SHEET

New Silent Spring
Birds are disappearing
from French farmlands.
BY DAISY CHUNG AND
MICHAEL GRESHKO8

DECODER

Life on Cheese
The bacteria and fungi
that live in cheese rinds
are tiny— but may lead
to solutions for some
big world problems.
BY DANIEL STONE

ALSO

THROUGH THE LENS

This Look Could
Have Killed
In a cave teeming
with bats and snakes, a
photographer thought
he knew the dangers.
BY JOEL SARTORE

Rockets for
Regular Folks
Each year in the
Nevada desert,
hobbyists gather to
launch high-powered
projectiles thousands
of feet into the sky.
PHOTOGRAPHS BY
ROBERT ORMEROD

ALSO

Whale Tracking
Fishnet Benefit

Alpine Highline
Red Panda Passion
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Building a New
American Dream
Expanding on their
immigrant parents'
successes, second-
generation South Asian
Americans are increas-
ingly visible. And some
are leaving their fore-
bears' career paths
to take on new roles:
politician, astronaut,
stand-up comedian.
B Y Y U D H I J I T
B H A T T A C H A R J E E
P H O T O G R A P H S B Y
I S M A I L F E R D O U S

Katie’s New Face
Identity. Experience.
Emotion.The human
face expresses all this
and much more. As a
result of one impul-
sive act, a teenager
lost her face. Incredible
medical advances and
skilled surgeons made
it possible for her to
get a new one.
B Y J O A N N A C O N N O R S
P H O T O G R A P H S B Y
M A G G I E S T E B E R A N D

L Y N N J O H N S O N

Passage to
Another Time
Walking among the
peaks of Central Asia.
B Y P A U L S A L O P E K
P H O T O G R A P H S B Y
M A T T H I E U P A L E Y

F E A T U R E S

P. 96

Helmeted Hornbills
Struggle to Survive
The heads of these rare
birds have become a
target for traffickers.
B Y R A C H A E L B A L E
P H O T O G R A P H S B Y

T I M L A M A NP. 40 P. 112 P.128
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IS E P T E M B E R F R O M T H E E D I T O R

something positive out of a catastro-
phe. c,l wanted people to know how
amazing this procedure isand to know
how beautiful life is,” Katie said. l<Bot-
tom line, I want to help people.”

Our writer, Joanna Connors, and
photographers, Maggie Steber and
Lynn Johnson, together spent hun-
dreds of hours with Katie, her parents,
and her doctors. They were there for
the surgeries leading up to the face
transplant. They witnessed Katie
crying in pain and documented the
ceaseless efforts of Alesia and Robb
to bring her comfort. They went with
her to medical appointmentsand hung
out at the family’s temporary home at
the Ronald McDonald House.They
were in the operating rooms for Katie’s
31-hour transplant surgery.They were
there when Katie’s familysaw her new
face for the first time.

“ Ever since I first met Katie and her
parents, I was sostruck by the parents’
resolve that Katiewould have a newface
and that she would have a life,” Steber

T H I S I S A S T O R Y T H A T S O M E O F Y O U
M A Y F I N D V E R Y D I F F I C U L T T O L O O K
A T. T H E P H O T O G R A P H S O F K A T I E
B E F O R E H E R S U R G E R Y , E S P E C I A L L Y ,
A R E H A R D T O V I E W. B U T W E ’ R E
T E L L I N G T H I S S T O R Y B E C A U S E I T ’ S
A S T O R Y T H A T M A T T E R S.

wartime injuries and illness. As Con-
nors notes in her story：“At 21, with
a face severely wounded by ballistic
trauma, Katie was the closest the Pen-
tagon might ever come toastand-in for
its wounded warriors.”

The story also is important because
it highlights the scientific advances
doctors have made. Much of the
work that led to Katie’s ability now
to breathe through her nose, eat, and
speak began at the Cleveland Clinic in
1995,in surgeon and scientist Maria
Siemionow’s laboratory. While many
in medicine scoffed, Siemionow did
the basic research, performed the first
face transplants on rats, in 2003,and
did the first human face transplant in
the United States, in 2008.

As you’ll see in this story, Katie’s
journey has been remarkable and
arduous. It isn’t over yet：She has more
surgeries tocome.She’ll have a lifelong
reliance on powerful drugs. But she’ll
be able togo out in publicand share an
important, hard-learned message with
young people who feel they cannot go
on. “Anything going on in your life,
you can get through it，” Katie says.
“ Life is a beautiful gift.”

And for Sandra Bennington and
Adrea Schneider, Katie has this poi-
gnant message：“ Thank you for being
so loving and giving and caring. You
gave me back life. I will always love you
and be thankful for this beautiful gift.”

Thank you for reading National
Geographic.

said. “ I really began to regard them as
warriors...warriors for their daughter.”

It would be incomplete for this note
not to include a warning.This is a story
thatsome of you mayfind very difficult
to look at. The photographs of Katie
before her surgery, especially, are hard
to view. The photos of the operation
itself may shock some readers. But
we’re telling this story because it’s a
story that matters.

Katie’s face transplant happened
because it was paid for by the U.S.
Department of Defense. Insurance
companies don’t cover face transplants,
which are considered experimental.
The military funded this surgery,
and funds other kinds of transplants,
through the Armed Forces Institute
of Regenerative Medicine because it
wants to improve treatment for service
members who are injured in battle.

Countless advances in medicine
have about in response tocome
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W I T H N A T I O N A L G E O G R A P H I C

T R A V E L W I T H U S AND...
Enjoy access to an extraordinary world where nature reigns.
Gain knowledge provided by our seasoned naturalists and photographers.
Give back by supporting our explorers and researchers around the planet. E X P E D I T I O N S
TO LEARN MORE. VISIT NATGEOEXPEDITIONS.COM/ALASKA OR CALL 1-888-966-8687
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You may be entitled to
replacement solar panels

and/or a new inverter from a
BP Solar Settlement

ALWAYS MORE TO

DISCOVER
Para una notificacion en Espanol,

llamar 1-844-360-2767 o visitor nuestro
website www.BPSolarSettlement•com

On December 22,2016, the Court approved a
Settlement in a class action lawsuit against BP
Solar and Home Depot involving solar panels
manufactured between 1999 and 2007 with an
S-type junction box (“ Class Panels” ). You may
be entitled to benefits from a $45.33 million
common fund or a separate $20 million claims-
made settlement.
The lawsuit claims these panels are defective
and prone to junction box failures, which could
cause burn marks at the junction box, shattered
glass, and be a potential fire hazard. BP and
Home Depot deny these claims.

Who’s Included?
The Settlement includes anyone in the United
States who: (1) purchased certain BP solar
panels for installation
(2) currently owns a property on which these
panels are installed and, in either case, who still
owns some or all of the BP solar panels.
The panels were sold through
distributors and retailers, including but not
limited to Solar Depot and Home Depot.

What does the Settlement provide?
The Court approved a $45.33 million Common
Fund to pay for the removal and replacement
of a subset of Class Panels (Category 1), and
to pay administration, attorneys’ fees and
costs, and Class Representative awards. The
Court also approved the separate $20 million
Claims Made Fund for the remaining Class
Panels (Category 2), which have a lower failure
rate. Category 2 claimants will be entitled to
a free visual inspection to identify any failed
panels, a replacement of failed panels, and a
free inverter with arc fault detection; or if over
20% of panels have failed, replacement of all
panels. Nonresidential class members with
400 or more Class Panels will be invited to
commercial negotiations.

How can I receive benefits?
claim to

You can file a claim online

property,on a or

various
ON SALE
OCT. 23, 2018ri9

Discover National Geographic Almanac 2019,
a compendium of adventure, science,
photography, and wonder that will spark
your curiosity and excite your senses.
Illustrated with spectacular visuals this
book celebrates trailblazing scientists and
explorers, and the contributions they’ve
made to our understanding of the universe.

You must file
benefits.
at www.BPSolarSettlement.com
1-844-360-2767. Category 1 claims will be
paid until the Fund is spent. The deadline to
submit Category 2 claims is February 6, 2020

until the $20 million fund is spent.

a receive

AVAILABLE NOW FOR PRE-ORDER
WHEREVER BOOKS ARE SOLD

and at NationalGeographic.com/Books

callor

orn D @NatGeoBooksNatGeoBooks
This is only a summary, so please visit the
website for complete information.

NATIONAL
GEOGRAPHIC

www.BPSolarSettlement.com
1-844-360-2767

老吉发布，禁止转载倒卖。
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yellow beak.We take in the featherless, wrinkled
red neck, the long black-and-white banded tail
feathers, the sheer heft of the bird. It’s an other-
worldly vision— like seeing the Grand Canyon
for the first time. Nothing prepares you for the
overwhelming sense of wonder you feel when
you peer over the rim.

The hornbill bends over the nest cavity and
passes off the stick insect to his chick through
the opening. Mission accomplished, and with
another whoosh of those wings, he’s gone— off
no doubt to search for more food for his family.

orangutans to nearly a thousand species of birds.
Hornbills are vital to the survival of Southeast

Asia’s forests. As “ fanners of the forest，’’ they
disperse seeds by regurgitating or defecating
them, helping to replenish trees over several
square miles. It’s an especially important task
now, given how much primary forest has been
cleared by commercial enterprises. Widespread
logging also is reducing habitat for Asian horn-
bill species and threatening their ability to nest.

Helmeted hornbills are especially picky,
requiring huge trees with a hollow cavity to nest
in.Those happen to be the oldest and biggest
in the forest— and are therefore highly valued
by loggers. The birds are slow to reproduce,
breeding once a year and raising only one chick.
Because the mother and the chick live sealed
inside the nest cavity for some five months until
the youngster is ready to fledge，they depend on
the male to feed them.If the male is killed— shot
by poachers for his casque, for example— the rest
of the family will likely die.

Softer than ivory and easily carved, hornbill
casques are in high demand in Asia, to be fash-
ioned into beads，pendants, and intricate works
of art. Fora subset of China’s wealthy class, rare
wildlife products such as helmeted hornbill
carvings, elephant ivory, and rhinoceros horn

T H E H E L M E T E D H O R N B I L L, One of 57 hornbill
species in Africa and Asia, is found only in the
lowland forests of Brunei, Indonesia, Malaysia,
Myanmar, and southern Thailand. Helmeted
hornbills stand apart from the other hornbills
because their casques are mostly solid with
a thick layer of keratin, the same material as
fingernails, hair, and rhino horn. Not much is
understood about helmeted hornbill behavior,
but they’re known to use their casques to joust
while in flight, perhaps in competition for nest-
ing sites or fruit trees.

The birds are omnivorous but favor the fruit of
strangler figs, which start as a seed in the canopy
of a host tree and send roots downward, slowly
encasing and killing the tree.Strangler figs, when
fruiting, serve as the rain forest’s grocery store
for the menagerie that feasts on the ripe fruit—
from tree shrews, giant squirrels, gibbons, and

The nonprofit National Geographic Society helped
fund this story. To read more reporting about wildlife
crime, visit natgeo.com/wildlife-watch.
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JAYAPRAKA8H BOJAN
G R A N D P R I Z E, 2 0 1 7 N A T U R E P H O T O G R A P H E R O F T H E Y E A R

While visiting Indonesia, Bojan hoped to photograph
orangutans and proboscis monkeys. After a local
ranger mentioned that he’d seen an orangutan cross
a nearbystretch of river, Bojan spent two days wait-
ing for the ape to cross again. It finally did on the
third morning. Despite reports of crocodiles, Bojan
decided to get into the water for a more direct angle.
When the orangutan appeared from behind a tree,
it made a moment of eye contact, then proceeded
on its way across the river.

Jayaprakash Bojan, a former
IT analyst who lives in Sin-

gapore, where he teaches
photography

Tanjung Puting National Park
in Indonesia

A Canon 5D Mark IV camera
with a 100-400 IS II lens

See more images from the 2017 Nature Photographer of the Year contest at natgeo.com/photocontest.
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